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(54) CONTROL DEVICE OF FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device capable of 
preventing durability of a system from being adversely influenced 
and cutting down waste of energy, by most suitably carrying out 
operation starting/stopping control depending on detection 
frequency of an operation starting/stopping frequency detecting 
means. 

SOLUTION: Operation starting/stopping control is carried out by 
freely changing a fixed power value and a time value under the 
condition of starting/ stopping the operation in accordance with 
detection frequency of the operation starting/stopping frequency 
detecting means. Thereby, even if the power consumption pattern 
of a load varies depending on a time zone in which the fuel cell 
system is operated, an individual installation location, and seasonal 
changes at the installation location, the number of times to start 
and stop the operation of the fuel cell system is not. increased. It 
can be even cut down. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

Hydrocarbon system materials fuel and the hydrogen generation machine which generates the 
gas which was rich in hydrogen from water, The fuel cell which generates electricity by making 
the generation gas and oxidant gas which were obtained with said hydrogen generation 
machine react, The controller which controls a series of operation from commencement of 
commercial operation, a stop, and commencement of commercial operation to power 
generation, A commencement-of-commercial-operation stop frequency detection means to 
measure commencement of commercial operation, the gap to stop, and the number of times, 
Have a load power detection means to detect load power, and by said load power detection 
means [ load power ] In the conditions which stop operation with said controller when it 
becomes beyond a definite period of time that consider it as the conditions which start 
operation with said controller when it becomes beyond a definite period of time to become 
beyond a fixed power value, and below a fixed power value becomes The control unit of the 
fuel cell system characterized by changing the fixed power value in said condition freely, and 
performing commencement of commercial operation and stop control with the detection 
frequency of said commencement-of-commercial-operation stop frequency detection means. 
[Claim 2] 

Said controller is the control unit of the fuel cell system according to claim 1 characterized by 
changing freely the definite-period-of-time value in said condition, and performing 
commencement of commercial operation and stop control with the detection frequency of said 
commencement-of-commercial-operation stop frequency detection means. 
[Claim 3] 

Said controller is the control unit of the fuel cell system according to claim 1 or 2 characterized 
by changing freely the fixed power value and definite-period-of-time value in said condition, 



http://dossierl.ipdl.inpit^ 9/11/07 



JP 4 2004-103397,A [CLAIM + DETAILED DESCRIPTION] 



Page 2 of 14 



and performing commencement of commercial operation and stop control by the time zone to 

operate. 

[Claim 4] 

Establish a memory means to memorize the start stop data of operation, and [ said controller ] 
The commencement-of-commercial-operation stop data of a fixed period is memorized for said 
memory means from the commencement of commercial operation of the beginning after fuel 
cell system installation. Claim 1 characterized by changing freely the fixed power value and 
definite-period-of-time value in said condition according to a power consumption pattern 
peculiar to a setting position based on the data, and performing commencement of commercial 
operation and stop control - the control unit of a fuel cell system given in any 1 clause of three. 
[Claim 5] 

Establish a memory means to memorize the start stop data of operation, and [ said controller ] 
Memorize the commencement-of-commercial-operation stop data for every one year for said 
memory means, and it responds to change of the season in the setting position based on the 
data. Claim 1 characterized by changing freely the fixed power value and definite-period-of- 
time value in said condition, and performing commencement of commercial operation and stop 
control - the control unit of a fuel cell system given in any 1 clause of four. 
[Claim 6] 

Establish means of communication, such as a telephone line, and [ said controller ] By 
communicating commencement-of-commercial-operation stop data, storing up data in a host 
computer, carrying out centralized control, and making it reflected in each fuel cell system by 
said means of communication Claim 1 characterized by changing freely the fixed power value 
and definite-period-of-time value in said condition, and performing commencement of 
commercial operation and stop control - the control unit of a fuel cell system given in any 1 
clause of five. 
[Claim 7] 

It is the control unit of a fuel cell system given in Claim 1 characterized by carrying out 
commencement of commercial operation of said controller when a maximum is prepared in the 
total number of times of a commencement-of-commercial-operation stop among one day and a 
commencement-of-commercial-operation stop is carried out exceeding a maximum - any 1 
clause of six. 
[Claim 8] 

It is the control unit of a fuel cell system given in Claim 1 characterized by carrying out unusual 
information of said controller during fixed [ of shut down ] when a maximum is prepared in the 
total number of times of a commencement-of-commercial-operation stop among one day and a 
commencement-of-commercial-operation stop is carried out exceeding a maximum - any 1 
clause of seven. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the control unit of the fuel cell system which generates electricity using 

a fuel cell. 

[0002] 

[Description of the Prior Art] 

The conventional fuel cell system is explained below. 
[0003] 

As shown in drawing 4 , conventionally [ the control unit of this kind of fuel cell system ] 
Materials fuel, such as a natural gas and methanol, and the hydrogen generation machine 1 
which generates the gas which was rich in hydrogen from materials water required for a steam 
reforming reaction, The ventilation machine 2 which consists of Blois fans for supplying the air 
as oxidant gas, The fuel cell 4 which the air humidifier 3 which humidifies supply air, and the 
generation gas and the oxidant gas from the ventilation machine 2 obtained with the hydrogen 
generation machine 1 are made to react, and is generated, It consists of load power detection 
means 8 to measure the inverter 5 which changes into Alternating Current 200V the direct 
current power generated with the fuel cell 4, the hot water reservoir tank 6 which collects and 
carries out hot-water supply of the heat from the fuel cell 4, the controller 7 which controls a 
series of operation from starting to power generation, and the load power in electric power 
load. The momentary load power value measured per second is integrated for 60 minutes, and 
the average is carried out to the load power value detected with said load power detection 
means 8 with the load power value. That is, it is a load power value for 1 minute. After it 
became throughout [ 80% or more of] that load power turns into 30% or more of the maximum 
generated output for 30 minutes without carrying out commencement of commercial operation 
immediately, even if load power turned into 30% or more of the maximum generated output 
here as commencement-of-commercial-operation conditions for the conventional fuel cell 
system, commencement of commercial operation was carried out. Moreover, operation was 
stopped, after it became 80% or more in 1 hour that load power becomes 1/8 or less [ of the 
maximum generated output ] without carrying out shut down immediately, even if load power 
turned into 30% or less of the maximum generated output as shut down conditions. 
[0004] 

[Problem to be solved by the invention] 

However, the time zone which operates a fuel cell system with the above-mentioned 
conventional composition, The load power consumer expenditure income pattern changed with 
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change of the season in each setting position and setting position etc., and in uniform control, 
the number of times of a comitiencement-of-commercial-operation stop of the fuel cell 
increased, and it had the problem which has a bad influence on the endurance of a fuel cell 
system. 
[0005] 

This invention solves the above-mentioned conventional technical problem, and even if load 
power consumer expenditure income patterns differ according to the time zone which operates 
a fuel cell system, change of the season in each setting position and setting position, etc., the 
number of times of a commencement-of-commercial-operation stop of a fuel cell does not 
increase, but it aims at reducing further. 
[0006] 

[Means for solving problem] 

The number of times of a commencement-of-commercial-operation stop of a fuel cell does not 
increase, but this inventions are further reduced, even if load power consumer expenditure 
income patterns differ according to the time zone which operates a fuel cell system, change of 
the season in each setting position and setting position, etc., in order to attain the above- 
mentioned purpose. 
[0007] 

It can prevent that this has a bad influence on the endurance of a fuel cell system, and the 
futility of the energy by repetition of commencement-of-commercial-operation stops, such as 
preheating of the fuel cell system before performing power generation operation, can be 
reduced. 
[0008] 

[Mode for carrying out the invention] 

The hydrogen generation machine with which invention of this invention according to claim 1 
generates the gas by which it was rich in hydrogen from hydrocarbon system materials fuel 
and water, The fuel cell which generates electricity by making the generation gas and oxidant 
gas which were obtained with said hydrogen generation machine react, The controller which 
controls a series of operation from commencement of commercial operation, a stop, and 
commencement of commercial operation to power generation, A commencement-of- 
commercial-operation stop frequency detection means to measure commencement of 
commercial operation, the gap to stop, and the number of times, Have a load power detection 
means to detect load power, and by said load power detection means [ load power ] In the 
conditions which stop operation with said controller when it becomes beyond a definite period 
of time that consider it as the conditions which start operation with said controller when it 
becomes beyond a definite period of time to become beyond a fixed power value, and below a 
fixed power value becomes It has composition which changes the fixed power value in said 
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condition freely, and performs commencement of commercial operation and stop control with 
the detection frequency of said commencement-of-commercial-operation stop frequency 
detection means. By changing freely the value of "30% of the maximum generated output" in 
the condition which carries out commencement of commercial operation, and the value of "1/8 
of the maximum generated output" in the condition which carries out shut down, for example 
per 10W, the number of times of a commencement-of-commercial-operation stop is not made 
to increase, but it can reduce. The futility of energies, such as preheating of the fuel cell 
system by repetition of the commencement-of-commercial-operation stop before performing 
the bad influence prevention and power generation operation to the endurance of a fuel cell 
system, is reducible. 
[0009] 

Invention according to claim 2 said controller [ with the detection frequency of said 
commencement-of-commercial-operation stop frequency detection means ] It has composition 
which changes freely the definite-period-of-time value in said condition, and performs 
commencement of commercial operation and stop control. [ "80% in 30 minutes" of value / 
"80%" of / in the condition which carries out commencement of commercial operation, and 
"80% in 1 hour" of value / "80%" of / in the condition which carries out shut down ] by changing 
freely, for example per 1 minute The number of times of a commencement-of-commercial- 
operation stop cannot be made to be able to increase, but it can reduce, and the futility of 
energies, such as preheating of the fuel cell system by repetition of the commencement-of- 
commercial-operation stop before performing the bad influence prevention and power 
generation operation to the endurance of a fuel cell system, can be reduced. 
[0010] 

Invention according to claim 3 considers said controller as the composition which changes the 
constant value in said condition freely, and performs commencement of commercial operation 
and stop control by the time zone to operate. By distinguishing from 12:00 and 12:00 p.m. by 
the time zone at 5:00 from 7:00 p.m. in the next morning, and changing a fixed power value 
and a definite-period-of-time value further, also at night in the time zone to operate, for 
example, daytime, and the night The number of times of a commencement-of-commercial- 
operation stop cannot be made to be able to increase, but it can reduce, and the futility of 
energies, such as preheating of the fuel cell system by repetition of the commencement-of- 
commercial-operation stop before performing the bad influence prevention and power 
generation operation to the endurance of a fuel cell system, can be reduced. 
[0011] 

Invention according to claim 4 establishes a memory means to memorize the start stop data of 
operation, and [ said controller ] The commencement-of-commercial-operation stop data of a 
fixed period is memorized for said memory means from the commencement of commercial 
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operation of the beginning after fuel cell system installation. It has composition which changes 
freely the fixed power value and definite-period-of-time value in said condition according to a 
power consumption pattern peculiar to a setting position based on the data, and performs 
commencement of commercial operation and stop control. There is a power consumption 
pattern characteristic in each setting position, and [ with for example, various factors, such as a 
family's number composition, such as the number of singleness, a married man, and a child, 
age composition, sex or distinction of a city and rural areas, and distinction of a cold district 
and the warm ground, ] By changing into the fixed power value and definite-period-of-time 
value which were united with each pattern, since power consumption patterns differ The 
number of times of a commencement-of-commercial-operation stop cannot be made to be able 
to increase, but it can reduce, and the futility of energies, such as preheating of the fuel cell 
system by repetition of the commencement-of-commercial-operation stop before performing 
the bad influence prevention and power generation operation to the endurance of a fuel cell 
system, can be reduced. 
[0012] 

Invention according to claim 5 establishes a memory means to memorize the start stop data of 
operation, and [ said controller ] Memorize the commencement-of-commercial-operation stop 
data for every one year for said memory means, and it responds to change of the season in 
the setting position based on the data. [ have composition which changes freely the fixed 
power value and definite-period-of-time value in said condition, and performs commencement 
of commercial operation and stop control, and / with change of the season of the spring, 
summer, fall and winter of the one year in the setting position of each fuel cell system ] since 
power consumption patterns differ By changing into the fixed power value and definite-period- 
of-time value which were united with each pattern The number of times of a commencement- 
of-commercial-operation stop cannot be made to be able to increase, but it can reduce, and 
the futility of energies, such as preheating of the fuel cell system by repetition of the 
commencement-of-commercial-operation stop before performing the bad influence prevention 
and power generation operation to the endurance of a fuel cell system, can be reduced. 
[0013] 

Invention according to claim 6 establishes means of communication, such as a telephone line, 
and [ said controller ] By communicating commencement-of-commercial-operation stop data, 
storing up data in a host computer, carrying out centralized control, and making it reflected in 
each fuel cell system by said means of communication By having composition which changes 
freely the fixed power value and definite-period-of-time value in said condition, and performs 
commencement of commercial operation and stop control, for example, storing 
commencement-of-commercial-operation stop data in the host computer of a gas company, 
and analyzing various pattern data By changing into the optimal fixed power value and a 
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definite-period-of-time value unitary, the number of times of a commencement-of-commercial- 
operation stop is not made to increase, but it can reduce. The futility of energies, such as 
preheating of the fuel cell system by repetition of the commencement-of-commercial-operation 
stop before performing the bad influence prevention and power generation operation to the 
endurance of a fuel cell system, is reducible. 
[0014] 

When invention according to claim 7 prepares a maximum in the total number of times of a 
commencement-of-commercial-operation stop among one day and a commencement-of- 
commercial-operation stop is carried out exceeding a maximum, [ said controller ] When it has 
composition kept from carrying out commencement of commercial operation and a 
commencement-of-commercial-operation stop is carried out exceeding the maximum of the 
total number of times of a commencement-of-commercial-operation stop on the 1st during a 
fixed period, it is possible that a certain abnormalities occurred, operation of a fuel cell system 
can be stopped, and the futility of temporary energy can be reduced. 
[0015] 

When invention according to claim 8 prepares a maximum in the total number of times of a 
commencement-of-commercial-operation stop among one day and a commencement-of- 
commercial-operation stop is carried out exceeding a maximum, [ said controller ] While 
reporting a stop and malfunction of a fuel cell system to a user by having composition which 
carries out unusual information and carrying out unusual information, it can be told to a user 
that check of an electric power load system, i.e., the abnormalities of electric appliances and 
the abnormalities of a distribution plant, is checked. 
[0016] 

[Working example] 

It explains hereafter, referring to Drawings about the work example of this invention. 

In a figure, the same sign is given about what has the same function as the control unit of the 

conventional fuel cell system shown by drawing 4 , and let the details of these functions be a 

****** thing at explanation of a Prior art. 

[0017] 

(Work example 1) 

Drawing 1 is the block diagram of the control unit of the fuel cell system of the work example 1 
of this invention. From a stop and a stop, by control by said controller 7, the commencement- 
of-commercial-operation stop frequency detection means 9 counts, are considering it as the 
composition which carries out commencement-of-commercial-operation stop control from 
commencement of commercial operation, and the gap and the number of times of a start [ with 
said commencement-of-commercial-operation stop frequency detection means 9 ] When the 
gap started from a stop and a stop becomes short or the number of times of commencement of 
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commercial operation and a stop is increasing from commencement of commercial operation, 
at the time of commencement of commercial operation, as for said controller 7, load power 
carries out the increase of the "30%" of "30% or more of the maximum generated output" in 
"1%." That is, when the maximum generated output is 1000W, load power changes "more than 
300W" into the conditions of "more than 31 0W." Moreover, at the time of shut down, load 
power carries out "0.5%" reduction of "one eighth (12.5%)" of "1/8 or less [ of the maximum 
generated output ]." That is, when the maximum generated output is 1000W, load power 
changes "less than 125W" into the conditions of "less than 120W." However, the value to 
fluctuate shall be set up freely. That is, by making, an electric power condition value fluctuate 
commencement of commercial operation or the conditions to stop with commencement-of- 
commercial-operation stop frequency, and making large the gap started from a stop and a stop 
from commencement of commercial operation, the number of times of a commencement-of- 
commercial-operation stop is not made to increase, but it can reduce. In the on-off operation, 
endurance worsens rather than continuous running as characteristics of a fuel cell. Therefore, 
the futility of the energy for preheating, such as a hydrogen generation machine of the fuel cell 
system by repetition of the commencement-of-commercial-operation stop before being able to 
prevent the bad influence to the endurance of a fuel cell system and performing power 
generation operation, and a stack, is reducible. 
[0018] 

Moreover, as shown in drawing 1 , [ the commencement-of-commercial-operation stop 
frequency detection means 9 ] From a stop and a stop, by control by said controller 7, count 
the gap and the number of times of a start, are considering them as the composition which 
carries out commencement-of-commercial-operation stop control from commencement of 
commercial operation, and [ with said commencement-of-commercial-operation stop frequency 
detection means 9 ] When the gap started from a stop and a stop becomes short or the 
number of times of commencement of commercial operation and a stop is increasing from 
commencement of commercial operation, said controller 7 at the time of commencement of 
commercial operation After it becomes "throughout [ 30 minute / 80% or more of ]" to become 
more than the electric power of some conditions, the increase of the "24 minutes or more" of 
starting operation in "1 minute" is carried out. That is, after it becomes to become more than 
the electric power of some conditions in "25 minutes or more of a 30-minute throughout", it 
changes into the conditions of it being said that operation is started. Moreover, at the time of 
shut down, after it becomes "80% or more in 1 hour" to become below the electric power of 
some conditions, the increase of the "48 minutes or more" of stopping operation in "1 minute" 
is carried out. That is, after it becomes to become below the electric power of some conditions 
in "49 minutes or more in 1 hour", it changes into the conditions of stopping operation. 
However, the increasing value shall be set up freely. That is, by making a time condition value 
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increase commencement of commercial operation or the conditions at the time of stopping with 
commencement-of-commercial-operation stop frequency, and making large the gap started 
from a stop and a stop from commencement of commercial operation The number of times of a 
commencement-of-commercial-operation stop cannot be made to be able to increase, but it 
can reduce, and the futility of energies, such as preheating of the fuel cell system by repetition 
of the commencement-of-commercial-operation stop before performing the bad influence 
prevention and power generation operation to the endurance of a fuel cell system, can be 
reduced. 
[0019] 

Moreover, said controller 7 is considered as commencement of commercial operation and the 
composition which carries out stop control by the time zone to operate. The load power 
according to said load power detection means 8, the time zone, for example, the night, to 
operate, is comparatively larger than daytime. The electric power especially consumed with 
electric appliances, such as air-conditioning, and Lighting Sub-Division, television, with a belt 
from 7:00 p.m. of night at 12:00 increases. Moreover, change of the load power by the 
increase in the number of times of on-off of load also becomes large, and the frequency of a 
fuel cell system which carries out a commencement-of-commercial-operation stop also begins 
to increase. For this reason, it is necessary to make it a condition setup which lengthens 
operation time especially with a belt from 7:00 p.m. at night at 12:00. That is, at the time of 
commencement of commercial operation, load power carries out "10%" reduction of the "30%" 
of "30% or more of the maximum generated output." That is, when the maximum generated 
output is 1000W, load power changes "more than 300W" into the conditions of "more than 
200W." Moreover, "3-minute" reduction of the "24 minutes or more" of "80% or more of a 30- 
minute throughout" is carried out for a definite-period-of-time value. That is, after becoming in 
"21 minutes or more of a 30-minute throughout", it changes into the conditions of starting 
operation. Moreover, at the time of shut down, load power carries out "2.5%" reduction of "one 
eighth (12.5%)" of "1/8 or less [ of the maximum generated output ]." That is, when the 
maximum generated output is 1000W, load power changes "less than 125W" into the 
conditions of "less than 100W." Moreover, after carrying out the increase of "the 80% or more 
in 1 hour" in "3 minute" and becoming in "51 minutes or more in 1 hour" about a definite- 
period-of-time value, it changes into the conditions of stopping operation. However, the power 
value and time value here to fluctuate shall be set up freely. Since power dissipation 
decreases extremely at 5:00 of the next morning from 12:00 p.m. at night similarly and the 
number of times of on-off of load also decreases simultaneously, it is made to carry out a 
condition setup so that time to carry out shut down by the same method may be lengthened. 
[ with thus, the time zone which operates commencement of commercial operation or the 
conditions at the time of stopping ] By making a load power value and a time value fluctuate, 
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and performing commencement-of-commercial-operation stop control The number of times of 
a commencement-of-commercial-operation stop cannot be made to be able to increase, but it 
can reduce, and the futility of energies, such as preheating of the fuel cell system by repetition 
of the commencement-of-commercial-operation stop before performing the bad influence 
prevention and power generation operation to the endurance of a fuel cell system, can be 
reduced. 
[0020] 

Moreover, in drawing 2 , the memory means 10 memorizes the start stop data of operation of a 
fuel cell system, and is considering it as the composition which performs commencement of 
commercial operation and stop control according to a power consumption pattern peculiar to a 
setting position based on the data. In said memory means 10, the commencement-of- 
commercial-operation stop data of a fixed period, for example, the commencement-of- 
commercial-operation time and stopping time of 1 day by day, is memorized as data over a 
fixed period from the commencement of commercial operation of the beginning after fuel cell 
system installation. Various power consumption patterns can be considered by each setting 
position of a fuel cell system here. For example, according to various factors, such as number 
composition of families, such as the number of an unmarried person, a married man, and a 
child, age composition, sex or distinction of a city and rural areas, and distinction of a cold 
district and the warm ground, power consumption patterns differ and change of the load power 
by the increase in the number of times of on--off of load also becomes large. The 
commencement-of-commercial-operation stop data of a fixed period is memorized with the 
memory means 10 after installing a fuel cell system here. When power consumption is large, 
the case where there is much number composition of a family, and in the case of a young age 
group, by the case where there is much power consumption, it is made air-conditioning of an 
air conditioning etc., Lighting Sub-Division, and various electric appliances with a condition 
setup which lengthens operation time of a fuel cell system. That is, at the time of 
commencement of commercial operation, load power carries out "10%" reduction of the "30%" 
of "30% or more of the maximum generated output." That is, when the maximum generated 
output is 1000W, load power changes "more than 300W" into the conditions of "more than 
200W." Moreover, "3-minute" reduction of the "24 minutes or more" of "80% or more of a 30- 
minute throughout" is carried out for a definite-period-of-time value. That is, after becoming in 
"21 minutes or more of a 30-minute throughout", it changes into the conditions of starting 
operation. Moreover, at the time of shut down, load power carries out "2.5%" reduction of "one 
eighth (12.5%)" of "1/8 or less [ of the maximum generated output ]." That is, when the 
maximum generated output is 1000W, load power changes "less than 125W" into the 
conditions of "less than 100W." Moreover, after carrying out the increase of "the 80% or more 
in 1 hour" in "3 minute" and becoming in "51 minutes or more in 1 hour" about a definite- 
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period-of-time value, it changes into the conditions of stopping operation. However, the power 
value and time value here to fluctuate shall be set up freely. Similarly, since the number of 
times of on-off of load also decreases simultaneously when there is little power dissipation, it 
is made to carry out a condition setup so that time to carry out shut down by the same method 
may be lengthened. Thus, commencement of commercial operation or the conditions at the 
time of stopping [ with the setting position of a fuel cell system ] By making a load power value 
and a time value fluctuate, and performing commencement-of-commercial-operation stop 
control The number of times of a commencement-of-commercial-operation stop cannot be 
made to be able to increase, but it can reduce, and the futility of energies, such as preheating 
of the fuel cell system by repetition of the commencement-of-commercial-operation stop before 
performing the bad influence prevention and power generation operation to the endurance of a 
fuel cell system, can be reduced. 
[0021] 

moreover, drawing 2 - it is, the start stop data of operation of a fuel cell system is memorized 
with the memory means 10, and it has composition which performs commencement of 
commercial operation and stop control according to change of the season in the setting 
A position based on the data. A power consumption pattern changes with change of the season 
! of spring, summer, fall and winter by the end of one year, in summer, power dissipation 
, especially increases by air conditioning operation, and increases by heating operation in a 
winter season, or change of the load power by the increase in the number of times of on-off of 
load also becomes large. Here, the data during the season for every one year is memorized 
with said memory means 10, and when power consumption, such as summer and winter, 
becomes large, it is considered as a condition setup which lengthens operation time of a fuel 
cell system. That is, at the time of commencement of commercial operation, load power carries 
out "10%" reduction of the "30%" of "30% or more of the maximum generated output." That is, 
when the maximum generated output is 1000W, load power changes "more than 300W" into 
the conditions of "more than 200W." Moreover, "3-minute" reduction of the "24 minutes or 
more" of "80% or more of a 30-minute throughout" is carried out for a definite-period-of-time 
value. That is, after becoming in "21 minutes or more of a 30-minute throughout", it changes 
into the conditions of starting operation. Moreover, at the time of shut down, load power carries 
out "2.5%" reduction of "one eighth (12.5%)" of "1/8 or less [ of the maximum generated 
output ]." That is, when the maximum generated output is 1000W, load power changes "less 
than 125W" into the conditions of "less than 100W." Moreover, after carrying out the increase 
of "the 80% or more in 1 hour" in "3 minute" and becoming in "51 minutes or more in 1 hour" 
about a definite-period-of-time value, it changes into the conditions of stopping operation. 
However, the power value and time value here to fluctuate shall be set up freely. Thus, 
commencement of commercial operation or the conditions at the time of stopping [ with change 
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of an annual season ] By making a load power value and a time value fluctuate, and 
performing commencement-of-commercial-operation stop control, the number of times of a 
commencement-of-commercial-operation stop cannot be made to be able to increase, but it 
can reduce, and the futility of the energy by repetition of the commencement-of-commercial- 
operation stop before performing the bad influence prevention and power generation operation 
to the endurance of a fuel cell system can be reduced. 
[0022] 

Moreover, in drawing 3 , said controller 7 is considered as the composition which performs 
commencement of commercial operation and stop control by establishing the means of 
communication 11, such as a telephone line, by communicating commencement-of- 
commercial-operation stop data, storing up data in a host computer, carrying out centralized 
control, and making it reflected in each fuel cell system by said means of communication 11. 
For example, by storing commencement-of-commercial-operation stop data in the host 
computer of a gas company, and analyzing the various pattern data for every setting position, 
when power consumption is comparatively large, it is made a condition setup which lengthens 
operation time unitary. That is, at the time of commencement of commercial operation, load 
power carries out "10%" reduction of the "30%" of "30% or more of the maximum generated 
output." That is, when the maximum generated output is 1000W, load power changes "more 
than 300W" into the conditions of "more than 200W." Moreover, "3-minute" reduction of the "24 
minutes or more" of "80% or more of a 30-minute throughout" is carried out for a definite- 
period-of-time value. That is, after becoming in "21 minutes or more of a 30-minute 
throughout", it changes into the conditions of starting operation. Moreover, at the time of shut 
down, load power carries out "2.5%" reduction of "one eighth (12.5%)" of "1/8 or less [ of the 
maximum generated output ]." That is, when the maximum generated output is 1000W, load 
power changes "less than 125W" into the conditions of "less than 100W." Moreover, after 
carrying out the increase of "the 80% or more in 1 hour" in "3 minute" and becoming in "51 
minutes or more in 1 hour" about a definite-period-of-time value, it changes into the conditions 
of stopping operation. However, the power value and time value here to fluctuate shall be set 
up freely. Moreover, when power dissipation is comparatively small conversely, it is made to 
carry out a condition setup so that time to carry out shut down by the same method may be 
lengthened. Thus, by storing and carrying out centralized control of the commencement-of- 
commercial-operation stop data in each setting position to a host computer by a means of 
communication, and analyzing various pattern data By making a load power value and a time 
value fluctuate, and performing optimal commencement-of-commercial-operation stop control 
unitary The number of times of a commencement-of-commercial-operation stop cannot be 
made to be able to increase, but it can reduce, and the futility of energies, such as preheating 
of the fuel cell system by repetition of the commencement-of-commercial-operation stop before 
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performing the bad influence prevention and power generation operation to the endurance of a 

fuel cell system, can be reduced. 

[0023] 

Moreover, in drawing 2 , a maximum is prepared in the total number of times of a 
commencement-of-commercial-operation stop among one day, and exceeding the maximum, 
commencement of commercial operation and when it stops, said controller 7 is considered as 
the composition kept from carrying out commencement of commercial operation. The 
maximum of the total number of times of a commencement-of-commercial-operation stop of 
the one day is beforehand set as about 2 usual times in the grade which is not usually attained 
in operation, and when the total number of times of a commencement-of-commercial-operation 
stop on the 1st carries out a commencement-of-commercial-operation stop exceeding the 
maximum set up beforehand, it is thought that a certain abnormalities occurred. When 
abnormalities arise as one example at the time of [ this ] becoming epidemic for the electric 
power load system including the load power detection means 8, said controller 7 is kept from 
starting operation here. Thereby, unusual operation of unusual operation of a fuel cell system 
and an electric power load system can be prevented, and the futility of temporary energy can 
also be reduced. 
[Q024] 

Moreover, in drawing 2 , when a maximum is prepared in the total number of times of a 
commencement-of-commercial-operation stop among one day and a commencement-of- 
commercial-operation stop is carried out exceeding a maximum, said controller 7 is considered 
as the composition which reports abnormalities. [ when the total number of times of a 
commencement-of-commercial-operation stop on the 1st carries out a commencement-of- 
commercial-operation stop exceeding the maximum set up beforehand, it is thought that a 
certain abnormalities occurred, but ] By carrying out unusual information which tells that, when 
abnormalities arise as one example at the time of [ this ] becoming epidemic for the electric 
power load system including the load power detection means 8 While reporting a stop and 
malfunction of a fuel cell system to a user, it can be told to a user that check of an electric 
power load system, i.e., the abnormalities of electric appliances and the abnormalities of a 
distribution plant, is checked. 
[0025] 

[Effect of the Invention] 

By making large the gap which starts a fuel cell system from the stop from commencement of 
commercial operation, and a stop as mentioned above by making an electric power condition 
value fluctuate commencement of commercial operation or the conditions at the time of 
stopping with commencement-of-commercial-operation stop frequency according to this 
invention The number of times of a commencement-of-commercial-operation stop cannot be 
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made to be able to increase, but it can reduce, and the futility of energies, such as preheating 
of the fuel cell system by repetition of the commencement-of-commercial-operation stop before 
performing the bad influence prevention and power generation operation to the endurance of a 
fuel cell system, can be reduced. 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the control unit of the fuel cell system in the work example 1 
of this invention 

[Drawing 2] The block diagram of the control unit of the fuel cell system in the work example 2 
of this invention 

[Drawing 3] The block diagram of the control unit of the fuel cell system in the work example 3 
of this invention 

[Drawing 4 1 The block diagram of the control unit of the conventional fuel cell system 
[Explanations of letters or numerals] 

I Hydrogen Generation Machine 
4 Fuel Cell 

7 Controller 

8 Load Power Detection Means 

9 Commencement-of-Commercial-Operation Stop Frequency Detection Means 

10 Memory Means 

I I Means of Communication 



[Translation done.] 
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